VOLUME CONTENTS 


Volume 20 Number 1 


SPACE RADIATION 


1 
3 


Preface 
Editorial 


GENERAL SPACE RADIATION 


Yu. Akatov, E. E. Kovalev, V. A. Sakovich, 
S. Deme, I. Fehér and V. D. Nguyen 


G. D. Badhwar, A. Konradi, A. Hardy 
and L. A. Braby 


V. V. Benghin, V. M. Petrov, M. V. Teltsov, 
I. V. Chernykh and V. I. Shumshurov 


V. V. Benghin, N. A. Panova, V. M. Petrov 


. A. Sakovich, 
V. F. Semenov, V. P. Demin and E. V. Benton 
V. E. Dudkin and Yu. V. Potapov 


J. E. Keith, G. D. Badhwar and 
D. J. Lindstrom 


A. Konradi, W. Atwell, G. D. Badhwar, 
B. L. Cash and K. A. Hardy 


A. P. Lobakov, V. I. Lyagushin, 
M. I. Panasyuk, V. M. Petrov and P. I. Shavrin 


A. P. Lobakov, V. I. Lyagushin, 
M. I. Panasyuk, P. I. Shavrin, 
V. S. Makhmutov, V. M. Petrov, 
V. A. Shurshakov, Ts. P. Dachev 
and I. V. Semkova 


L. W. Townsend, J. W. Wilson, 
F. A. Cucinotta and J. L. Shinn 


7 


13 


21 


Dosimetric complex for long-term manned space flights 

Active dosimetric measurements on shuttle flights 

Dosimetric control on board the MIR space station during the 
solar proton events of September—October 1989 

Radiation fields specific to the South Atlantic Anomaly 
Radiation shielding estimates for manned Mars space flight 


Doses from galactic cosmic ray particles under spacecraft shielding 


Neutron spectrum and dose-equivalent in shuttle flights during 
solar maximum 


Low Earth orbit radiation dose distribution in a phantom head 


Long-term measurements of the neutron flux aboard the “Mir”- 
type space station 


Increase of solar cosmic rays on the “MIR” space station in orbit 
during September—October 1989 


Galactic cosmic ray transport methods and radiation quality issues 


PRELIMINARY RESULTS FROM THE LONG DURATION 
EXPOSURE FACILITY (LDEF) 


75 Ionizing radiation exposure of LDEF (pre-recovery estimates) 


101 Predictions of induced radioactivity for spacecraft in low Earth 
orbit 


131 LDEF radiation measurements: preliminary results 


RESULTS FROM BIOCOSMOS-2044 


139 Neutron fluences and energy spectra in the Cosmos-2044 bio- 
satellite orbit 


R 
25 
: and V. A. Shurshakov 
V. E. Dudkin, E. E. Kovalev, 29 
33 
| 
6S 
| E. V. Benton, W. Heinrich, T. A. Parnell, a 
i T. W. Armstrong, J. H. Derrickson, 
G. J. Fishman, A. L. Frank, J. W. Watts Jr 
and B. Wiegel 
B. A. Harmon, G. J. Fishman, T. A. Parnell, [ee 
E. V. Benton and A. L. Frank 
A. B. Akopova, L. V. Melkumyan, 
Sh. B. Rshtuni, E. V. Benton and A. L. Frank 


< 


j 


| 


Experimental and calculated LET distributions in the Cosmos-2044 
biosatellite orbit 


Cosmic ray LET spectra and doses on board Cosmos-2044 
biosatellite 


Cosmic ray particles with different LET values under various 
thicknesses of shielding in low altitude orbits: calculations and 
Cosmos-2044 measurements 


Dosimetric results of Cosmos 2044 
Measurement of the alpha particle spectrum on the Cosmos-2044 
biosatellite, using CN-85 track detectors 


Depth dose behind thin shielding on the external surface of the 
Cosmos-2044 biosatellite 


SPACE RADIOBIOLOGY 


F. A. Cucinotta, J. W. Wilson, 177 
L. W. Townsend, J. L. Shinn and R. Katz 


G. Horneck 185 


R. Facius, G. Reitz, H. Biicker, 207 
L. V. Nevzgodina and E. N. Maximova 


217 


Volume 20 Number 2 


Track structure model for damage to mammalian cell cultures 
during solar proton events 


Radiobiological experiments in space: a review 


Impact parameter determination for the passage of cosmic heavy 
ions through mesoscopic biological test organisms 


The ESA/IBMP experiment “Seeds”: biological effects in 
Arabidopsis embryos 

Radiobiological studies with the nematode Caenorhabditis elegans. 
Genetic and developmental effects of high LET radiation 


Radiation and microgravity effects observed in the insect system 
Carausius morosus 


An analysis of particle track effects on solid mammalian tissues 


2nd ALL-UNION CONFERENCE ON SOLID STATE 
TRACK DETECTORS AND AUTORADIOGRAPHY, 
ODESSA, U.S.S.R., JULY 1989 


247 
249 


255 


i 


Preface 


Identification of cosmic ray heavy nuclei in an assembly of nuclear 
photoemulsions and solid state nuclear track detectors, using 
internal calibration 


Autoradiographic methods used for the study of carbon distri- 
bution in commercial Zr-2.5% Nb alloy 


iv 


. Potapov, A. B. Akopova, 
Magradze, A. A. Moiseenko, 
Benton, A. L. Frank and J. W. Watts Jr 
Benton, A. L. Frank, E. R. Benton, 
Watts Jr, T. A. Parnell, E. Schopper, 
Baican, G. Reitz, H. Biicker, R. Facius, 
Beaujean and C. Heilmann 
M. Marenny, R. A. Nymmik, A. A. Suslov, 157 
V. Benton, A. L. Frank and E. R. Benton 
167 
A. R. Kranz, K. Gartenbach, |__| 
M. Zimmermann, E. Schopper, B. Baican, 
Th. Wendnagel, J. U. Schott and C. Heilmann 
G. A. Nelson, W. W. Schubert and 227 
T. M. Marshall 
O. C. Hiendl, W. Riither, E. H. Graul, 
R. Beaujean, A. M. Alpatov, I. A. Ushakov 
and Y. H. Zachvatkin 
P. Todd 24) 
M. M. Arutyunyan, 
G. P. Hertzen, 
an, N. V. Magradze, 
and A. A. Moiseenko 
va, E. M. Bogolepova, |__| 
, V. K. Korontsevich, 
I. Morozov and G. G. Ryabova 


I. G. Berzina, E. B. Gusev, V. A. Ivanov 
and V. I. Lukin 


I. G. Berzina and S. V. Malinko 

S. V. Elkin, V. V. Kushin, V. K. Lyapidevsky 

and N. B. Khokhlov 

E. M. Grinberg 

E. M. Gushchin, O. K. Egorov, A. N. Lebedev, 
V. A. Ryabov, V. A. Smirnitsky, S. V. Somov 
and G. I. Tipografshchik 


E. M. Gushchin, A. N. Lebedev, S. V. Somov, 
M. K. Timofeev and G. I. Tipografshchik 


E. I. Knizhnik, V. S. Prokopenko and 

V. V. Tokarevsky 

V. P. Pautov 

I. V. Radin, V. V. Perfilov and V. P. Trifonenkov 
I. V. Radin, G. G. Ryabova and V. V. Perfilov 
V. D. Rusov and V. I. Sviridov 

V. D. Rusov, T. N. Zelentsova, V. I. Sviridov, 
M. Yu. Semionov and Yu. I. Lazovsky 

A. S. Vishnevsky, A. G. Gontar’, 

L. A. Romanko, T. I. Zelentsova, 

I. V. Radin and V. D. Rusov 


A. G. Vaysburd and D. I. Vaysburd 


I. V. Vorobyova, V. E. Monastyrenko and 
V. P. Perelygin 


I. V. Vorobyova, V. E. Monastyrenko and 
E. A. Ter-Ovanesyan 


Ching-shen Su 
H. Iwano, M. Kasuya, T. Yamashita and 
Danhara 


P. K. Jensen, K. Hansen and H. Kunzendorf 


D. Hasegan, L. Just, K. Kudela and 
V. E. Dudkin 


J. T. Hutton and J. R. Prescott 


A. A. B. Andam 


M. M. Al-Kofahi, B. R. Khader, A. D. Lehlooh, 
M. K. Kullab, K. M. Abumurad 
and B. A. Al-Bataina 


Investigation of Li distribution in aluminium alloy welds by 
elemental radiographic analysis 


Application of the radiography method of biogeochemical 
prospecting for boron ore deposits 


Effect of an ultrasonic field on etched track formation in dielectric 
nuclear track detectors 


The application of track autoradiography for studying diffusion of 
boron in iron 


Photoemulsion target of the “SCAP” magnetic spectrometer (the 
E-128 neutrino experiment) 


AgBr emulsion with controlled sensitivity for nuclear research 


Neutron diagnostics of the premises of the destroyed unit at the 
Chernobyl nuclear power plant by use of CR-39 track detectors and 
boron converters 


On the development of experimental technology for manufacturing 
the cellulose nitrate detector (CND) 


Quantitative analysis of nitrogen in various materials by track 
radiography 


Two-element track autoradiography of boron and nitrogen in 
various materials 


Recognition and assessment of nuclear track parameters in auto- 
matic processing of radiographic images 


Observation of spatial 1/f noise in experimental detection of ** Pu 
alpha-particles by solid state nuclear track detectors 


Use of track autoradiography in crystal and the physical study of 
synthetic diamond monocrystals 


The “instantaneous” radial distribution of electric charge, field 
strength and potential in proton and alpha-particle tracks in 
dielectrics 


Electron-microscopic investigation of '*Xe ion tracks in a single 
crystal volume of gypsum 


Comparison of structure and formation mechanisms of surface 
tracks and tracks in a metal island film on a dielectric surface 


REGULAR PAPERS 


335 
341 


349 


Alpha particle radiography of ants using a “Cm alpha source 


One-to-one correlation of fission tracks between zircon and mica 
detectors 


A numerical model for the thermal history of rocks based on 
confined horizontal fission tracks 


High-LET cosmic ray studies on the COSMOS 1781 satellite 
Field and laboratory measurements of low-level thorium, uranium 
and potassium 

Indoor and soil radon measurements in a tropical climate 
Measurement of radon 222 in Jordanian dwellings 


28) 

367 

371 

v 


Short Communication 
G. Espinosa, F. Fernandez and V. M. Castafio 383 Design and construction of an electrochemical etching power 
supply 


Book Reviews 389 


Volume 20 Number 3 


GALACTIC COSMIC RADIATION: 
CONSTRAINTS ON SPACE EXPLORATION 


393 Preface 
Editorial 
J. H. Adams Jr Cosmic radiation: constraints on space exploration 


G. D. Badhwar and P. M. O’Neill An improved model of galactic cosmic radiation for space 
exploration missions 


J. B. Blake and D. N. Baker Long-term measurements of the integral galactic cosmic-ray fluxes 
in geostationary orbit 


Derrickson, T. A. Parnell, R. W. Austin, A measurement of the absolute energy spectra of galactic cosmic 
and J. C. Gregory rays during the 1976-77 solar minimum 


Zz 
if 


R. W. Masheder, Iron fluxes from Ariel-6 Workshop ICRC, Dublin, August 1991 
and A. Worley 


< 


M. I. Panasyuk, A model of galactic cosmic ray fluxes 
d A. A. Suslov 


J. F. Ormes, R. E. 
w. V. J Ss. 


tter, Measurement of the cosmic ray proton and helium fluxes from 
Stephens 200 MeV nucl~' to 100 GeV nuc!~! during the 1987 solar minimum 


N. F. 
A. N 

I. Pervaja an 
Ss. 

J. 


REGULAR PAPERS 
447 Dose rate, dose-equivalent rate, and quality factor in SLS-1 


The nature of the paramagnetic centres at g =2.0057 and 
g = 2.0031 in marine carbonates 


Radioluminescence yield of polymeric films. Dynamic model in the 
delayed component treatment 


T. Calderon, M.-R. Khanlary, H. M. Rendell Luminescence from natural fluorite crystals 
and P. D. Townsend 


S. V. Godbole, A. G. Page and M. D. Sastry Thermally stimulated luminescence studies of a LiYF,:U** crystal 
Y. D. He and P. B. Price Sensitivity study of CR-39 plastic track detectors 

T. Kleis, W. Enge and H. Woith Radon monitoring with plastic detectors in earthquake prediction 
K. Oda, I. Csige, R. P. Henke and E. V. Benton A new method for internal calibration of nuclear track detectors 


Shang-Chou Chang and Ching-Shen Su Direct thermoluminescence of sintered ZrO, pellets induced by 
ultraviolet radiation 


Short Communications 
A. N. Golovchenko On registration properties of Intercast Company CR-39 


A. N. Golovchenko and S. P. Tretyakova Registration properties of different types of CR-39 in vacuum 
conditions of irradiation 


L. Zikovsky Determination of radon exhalation rates from Canadian building 
materials with an internal proportional counter 


vi 


A. 
F. A. Cucinotta and W. Atwell 
and M. I. Morais 


Letter to the Editor 
Matiullah 


Volume 20 Number 4 


F. Abu-Jarad, M. A. Islam, I. Abu-Abdoun 
and M. A. Khan 


M. Tamada, M. Yoshida, M. Asano, 
H. Omichi, R. Katakai, C. Trautmann, 
J. Vetter and R. Spohr 

L. Better-Jensen and G. A. T. Duller 
I. Othman, G. Raja, M. Al-Hushari 
and R. H. Iyer 


D. Bettinger, W. Jantsch and P. Hille 


Sheng-Hua Li and A. G. Wintle 


S. R. Hashemi-Nezhad, L. S. Peak 
and A. M. Bakich 


V. A. Nikolaev, A. F. Belyaev, M. V. Demichev, 


V. I. Kogan and V. E. Kopchenov 

Short Communications 

S. K. Chakarvarti and S. K. Mahna 

S. Brumby 

K. Turek 

E. Espaiia, T. Calderén, F. Cussé, F. Jaque, 
G. Lifante and P. D. Townsend 

A. J. Khan, R. Prasad and R. K. Tyagi 
E. Rauhala, J. Riisinen, Zs. Fiilép, 

A. Z. Kiss and I. Hunyadi 

T. Yamauchi, K. Oda and H. Miyake 

M. M. Kasim, Z. Begum, A. Hamid Khan, 
S. B. Faruque and M. S. Chowdhury 


Special Feature 
Sohrabi 


Conference Report 
M. Sohrabi 


Book Review 
I. R. McAulay 


Volume Contents and Author Index, 
Volume 20, 1992 


Comments on “Effects of u.v. light on the efficiency of alpha- 
particle detection of CR-39, LR-115 type-II and CN-85” by 
A. Tidjani (1990) 


Effect of ultraviolet light, solar radiation, XeCl laser and xenon arc 
lamp on the nuclear track recording properties of CR-39 


Sensitization of track etching in CR-39 by copolymerization with 
methacryloyl-L-alanine methyl ester 

A new system for measuring optically stimulated luminescence 
from quartz samples 


The electrochemical etching of fission fragment tracks in tuffak 
polycarbonate 


Bleaching and thermal stability of y-induced ESR spectra in 
synthetic calcite 


Luminescence sensitivity change due to bleaching of sediments 


Temperature-related effects in radon dosimetry using plastic track 
detectors 


Tracks in glasses from fission fragments with fixed parameters 


Bulk-etching behaviour of Kapton and Thermalimide track 
detectors 


Regression analysis of ESR/TL dose-response data 


Universal multidetector etching stand for electrochemically etched 
plastic track detectors 


Detection of ultraviolet radiation in the actinic range at the Earth’s 
surface using Eu-doped NaCl crystals 


Measurement of radon exhalation rate from some building 
materials 


Slowing down of light ions in LR-115 nuclear track material 


An evaluation of the radical life-time in CR-39 track detectors 
outgassed under vacuum 

Studies of charged particle tracks in NTA films and CR-39 foil for 
neutron measurement 


A symbol for the International Nuclear Track Society 


Second International Workshop on Solid State Nuclear Track 
Detectors and Applications 


543 
549 
S67 
59S 
615 
619 
623 
| 
| 


